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1 1 

*EftJS»«W1iS*©^4 < fci— »5ft»*iBiXttJiilliLrv»4£fc*l#«k't4*3ft 

mmxumm ltv^ ^ k *#mki-&jis»j£iart»tt&jRo 

3 ] 
5 ] 

#U Y£ bJfH^'MU WMg^P>^!), a k b ttTSB^: (1) ~ (3) 

( 1 ) 0. 5 ^ a < 5 . 0 

(2) 1. 0^b^5. 0 

(3) 0. 5 a ^ b 

m&m 7 ] 

^■%^L. WMg^f>t>), akbteTiS^ (1) ~ (3) fc*#«k 

(1) 0. 2 s= a 5 . 0 

(2) 0. 2s£b^5. 0 

(3) 0. 5a-0. 5 ^ b 
8 ] 

#U Dy. H oOT r7&*fcfc*#*e>aHK3;fca^4 < k 4 l«OTc3R«:^W-T?bia 
WMg^e,il3, akbttTK:* (1) ~ (3) k *«&«k 

(1) 0. 2 =S a ±£ 3 . 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 2 a-3^b 
[flf&S 9 ] 

i=-%<^rU yfiTIB^: (4) (5) «r»fei" £ k £#mk -T«iK5lft1ftnttMo 

(4) 0 s£ ysS 4 . 8 

(5) 0. 2 ^ b + y ^ 5 . 0 
10] 

IS*^6 7iM9 OV^-f tL^>— ^tCjSV^T, MfBv^^ 5")A^KY b , Tb. SmR 

ffiSE# 2004-3122729 


#112 0 0 4 -2 8 7 9 1 2 : 2/ 

§55S (4) RV? (5) ^^7t1"i t^TOt-r^WM^tt^Jlo 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 2 ^ b + c ^ 6 . 0 

1 1 ] 

tmm6 7bm.9 V^lrtifr-^z&^X, mm~??*z/V&&i£l l ZL a, Ce, Pr, 

(4) 0^ c ^ 2 . 0 

(5) 0. 2 ^ b + c ^ 6 . 0 

mncsL 1 2 1 

W*3S6»M9 0V»-rtL*»— ^t^v>-c, KrBB^^^V^A^CYb. Tb, SraS 

Ce, Pr, Eu> MmS^G d %2>&frt>M1RZ tl&&% < t & 1 5ffi07C^4r^ff- 
tdJI^tL, c&tfdttTSBg* (4) ~ (6) £ *ttft£1-.&ifttt£ffi 

(4) 0 2S c ^ 3 . 0 

(5) 0^dsS2. 0 

(6) 0. 2s£b + c + d^6. 0 
[ft 1 3 ] 

YSrbUC^-^U »Mg^^0, atb^Tie^: (1) - (3) Zffifz 

(1) 0. 25^a^5. 0 

(2) 0. 5 < b ^ 5 . 0 

(3) 0. 5 a^b 
1 4 ] 

#U Dy, HoX^E r^fe&«»^6a^$tL*^ft< fct iao5c**#W-CblR 

WMg^?,is^ atbiiTfes (i) ~ (3) zmfc-fz t^ft^t 

(1) 0. 1 ^ asS 5. 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5a-0. 5 ^ b 
[fflf*3ll 5] 

St 3fcE 1 JbM 5 <^V>i*tL^— ^^iJV^T, ATE**'*'* Zn^alW 
#U Dy, H o&O'E r frlb%:&WfrhM1R2tL&&11: < 1 «OTD**^W-CblR 
B^tU»Mg#?>(£^ aibiiTfB^ (1) ~ (3) ^i/cfit^f t 

(1) 0. 1 =g a =S 3 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 2 a - 3 ^ b 

1 6 ] 

yHH^^U yttTIBS; (4) 31 V (5) *mti'tzt*ft&t-t' 
Mo 

(4) 0^y^4. 9 

(5) 0. l^b + y^5. 0 

im*m 1 7 ] 

6wrtifr-^fciS\,*X, HtrlBv^^v^A^^Yb, Tb> S 
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m%.V l Ndfrb%:&&frt>miR2tL&&% < ki> 1 «07G5St£^ff-e c c 
tiTfBst (4) (5) ^l/;tu^#ftt^MittiIo 

(4) 0^c^3. 0 

(5) 0. l^b + c^6. 0 
[fltttgl 8 ) 

11*311 3 75M1 6 0vf^-acfi^T, tfrSB"^* v^A^KL a, Ce, P 
r, En, Mm&tfGdfrfefc *i*>J?fc< *> 1 *©56**<&*i"C cK^ 

%^L, ciiTfBsS; (4) (5) *«t^i-i4:*«rffefc^«*ailE*tttt«« 

(4) 0 ^ c ^ 2 . 0 

(5) 0. l^b + c^6. 0 

umm i 9 ] 

W3fcgl 375M1 6 (D^-ftifr— m^&\,*X, |frie^^^->^A^^Yb> Tb, s 
m^Nd*&*&##&3ffiRS*L*4?jfl:< lMf^tl-tcI^fL, L 
a, Ce> Pr, Eu, MmJtO'G d 4*»*»e>ait5$ tL*^?4 < t 4 1 ttOTG* * 
dlK^-M-U c&^diiTie^ (4) ~ (6) a iftaft 

(4) 0 ^ c ^ 3 . 0 

(5) 0 ^ dsS 2 . 0 

(6) 0. l^b + c + d^6. 0 
[It*]® 2 0] 

*U Gd£bH^-%^U St*&tf*Mg*&jfc!K atb tiTIB^: (1) ~ (3) fcflt 

(1) 0. 2^a^5. 0 

(2) 0. 5 ^ b ^ 5. 0 

(3) 0. 5 a- 0. 5 s£ b 

[mim 2 1 ] 

#U Gdtbl^^tU «»#Mg*6«9, a<hbfiTf5:£ (1) ~ (3) 

(1) 0. 2 s£ a ^ 3 . 0 

(2) 0. 5^b^5. 0 

(3) 2 a - 3 ^ b 
2 2 ] 

ff*^2 0X(±2 HCiJV»T\ ATE v A £-&fcYb> Tb, SmMNd^^ 

45»*&aK§fL4^4 < t i> im<o%m^ft-ccJSL=F%^mL. ciiTttt (4) 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 5 ^ b + c 3s 6 . 0 
[If 2 3] 

ff*®2 OXfi 2 1 C*5V*t\ mrlBv^^v^A^HL a, Ce. Pr, E uSI^M 

m^f>3&&^e>^$tL*^^< t i> im<D7tmz&5t-ecm*%^mL, cute* 

(4) RV* (5) *»fci-£fc*flMfcfc"t*SlSSftft*»tt«o 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 5 =g b + c s£ 6 . 0 

umm2 4] 

ft*^2 0X1*2 1 K&^X, fflR'Vir^Z'VA'fr&ZY b, Tb. SmOTd^f) 

< & l«^7cS^^ft-ecH?-%^t, La. Ce, Pr 

. cRrrdtiTiBS: (4) ~ (6) zffiti+zbimmt-t&ij&mBziestoiSi&mo 
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(4) 0 ^ c ^ 3 . 0 
( 5 ) 0 ^ d ^ 2 . 0 
(6) 0. 5^b + c + d=S6. 0 
2 5 ] 

*U Gd^-bl^ttU WMg^f)*^ atbfiTlBs*; (1) ~ (3) « 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 2 5 ^ b ^ 5 . 0 

(3) 0. 5 a- 0. 5 b 
[ff*« 2 6 ] 

#U Gd£bJl^%-^frU ^^Mg^ib^;i9. aibtiTIBsS; (1) ~ (3) *m 

(1) 0. ls£a^3. 0 

(2) 0. 25^b^5. 0 

(3) 2 a - 3 ^ b 

[m&m 2 7 ] 

»3fc£2 5Xfi2 6 Ki3V»T\ MlB"^* A^&JCY b. Tb> Sm&tFNd^fb 
&*8^<bji^$*i£^&< i: % ia075*^^-ftT-cH^%^L, cfiTIB^: (4) 
(5) «:ltti^!|fi:t5^Mtt^Io 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 25^b + c^6. 0 
[ff^2 8] 

W^2 5Xi± 2 6 bZjS^X, ttrlBv^^i/<> a, Ce, Pr, EuSlfM 

(4) R& (5) *»fc*£fc*#ttfci-&ifc3fiftfc*5tt£«o 

(4) 0^c^2. 0 

(5) 0. 25^b + c^6. 0 

umm 2 9 ] 

W#£2 5Xii 2 6 fc#v>T\ TifrlB^*^ A^CY b. Tb, S m&tfN d 3&»<b 
4*»*»?»a^$tLa^ft< ltt<&5G**£-tf--eclSl : ?%^U La; Ce, Pr 

, cWdfiTiBsS (4) ~ (6) fc*#«fc-«rtM**»tt£JRo 

(4) 0 ^ c ^ 3 . 0 

(5) 0 ^ d ^ 2 . 0 

(6) 0. 2 5^b + c + d^6. 0 
ffi*m 3 0 ] 

»3fcS2 0M2 9 tf>v>1**i#— «K^V>T, mrlE^^^v^A^^D y, HoXlT 
E r*?»ft4#*f)«li?n4^ < fc 6 1 SOtc* OJK^jB 1 . 51^%^ 

[1***3 1] 

1 . ORW&T&lrt 

** 3 2 ] 

R$S6M3 1 <J9V>-r*L^— *Ki3V>T, Tt&fBv^*v<> A^fcA 1 > Th, Ca 
, Si, Mn, Zr, Ti, Hf> Nb, Ag, Sr, Sc. BMC frb K&mfrhm 
R3*LS4?&< & lSox^ 5 £:'^tt-t?0^%jg2. 5 IB^%&T^£^*i«&JK*«9 

[i***3 3] 
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<Dik<&m, MgtZn Z n t fliTcfOMtlS^M giZn t^±m%m 

3 4 ] 
[fl*S3 5] 

[»#3g3 6] 

> Y?:bI^%tlrU 5l«3&»Mg^fejS»), atbtiTIB^: (l) ~ (3) *mtz-$~* 

(1) 0. 5^a^5. 0 

(2) 1. 0^bsS5. 0 

(3) 0. 5 a ^ b 
[W*S3 7] 

s Dy, H o&tFE r *6*4»*€>«|?SiL*^«: < £ 4 1 «<&5n3)f fc^-CbBC^ 
##U WMg^^D, afcbtiTIB^: (1) ~ (3) v 9 

(1) 0. 2 =g a ^ 5 . 0 

(2) 0. 2 s£ b ^ 5. 0 

(3) 0. 5 a-0. 5^b 
[W*S3 8] 

> Dy, H oRVE rfrt>%2>Wfrt>M1R2tlZ4?%:< t & 1 m<7)7cm*&tfX* b 
*MU 3affl*»Mg3ft»fejsK»), atbtiTIB^: (1) ~ (3) ^tvnv^A^ 

(1) 0. 2^a^3. 0 

(2) 0. 2 ^ b ^ 5. 0 

(3) 2 a - 3 ^ b 
3 9 ] 

mm v ? * ~> * a ^ * # hij & c t k x ^ x ^ ? -fw^^m m*ft& urn. t % 

«TIB#fflWK:ffli^XK: J: *Hft*fH i t &c «t u „ ifflfiBJU3%mtt&fS<z>4?& < t 

H»JfcS4 0] 

W#«3 9i:*v»t, KfiB-e^^^^A^^HMiit-sxgtt, Zn*aSWtL 

> Y * b U 3&«j&*Mg:fr&jffi»K a b {±TIB^ (l) ~ (3) Srja^f^ 

(1) 0. 25^a^5. 0 

(2) 0. 5=£bs£5. 0 

(3) 0. 5 as£b 

ffi!iE# 2004-3122729 


mW. 2004-287912 <*-y I 6/ 

[ff*^4 1] 

£-#U WMg^t,!^ atbf±TIB:& (1) - (3) ^imnvfA^ 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. l^b^5. 0 

(3) 0. 5 a-0. 5^b 

m^m* 2] 

^ Dy, HoXO'E rfrbK&WfrhmSfiZK&'JriZi ti> 1 ttOTcSf ££-ff"C b 

®S^Mg^^^l9. a t b fiTlB^ (l) - (3) ^l^fv^y^AM 

(1) 0. 1^ a^3. 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 2 a- 3 ^b 
4 3 ] 

lf*^3 5lz&\,*T, MfB^*~>*A^££*S# 1 j-&X*lfi, Zn^aTOIL 

> G d SrbUH^-^U »Mg^f>^i), atbfiTfBsS; (1) ~ (3) *mtz~$- 

(1) 0. 2^a^5. 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5a-0. 5^b 

umm 4 4 ] 

> Gd*bI?%#tU »«*»Mg*6j«lJ, aibi±TfB:£ (1) ~ (3) fc^fc-f 
mi IB v 7* v * A fcfj; £ Ig t HtrlBM»X% * f£ * Ig <o K Id , miB-7 

(1) 0. 2 ^ a ^ 3 . 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 2 a - 3 ^ b 
[»*S4 5] 

l«a3 9i:^T, MIBv^*v*A^&£ifcjr*-ax;gMU Z n* aJl^%#^rL 
^ Gd«-bI?%^tU »*B;d*Mg*e>jfi*K a£btiTlB5£ (1) ~ (3) *«tfcf 

m&irr* ~> * a &&mmn *ftz> xm t mm* y ^^©©ai* zumtv mx 

(1) 0. I^a45. 0 

(2) 0. 2 5^b^5. 0 

(3) 0. 5 a-0. 5^b 

mtasL 4 6 ] 

, Gd^bl^tU a»#Mg<»e»|ji!), atbfiTIB^: (l) ~ (3) **tfc-T 

fctiiE#2 004-3122729 
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{±flfri5^ ? ^m^(ommm mist tfrtfiMttsnx% *ft 4igfcronc, me v ^ * 

(1) 0. l^a<3. 0 

(2) 0. 2 5^b^ 5. 0 

(3) 2 a- 3 
[»##4 7] 

lt*^3 6M3 8, 4 0»I4 6 ^v^ifc*— ^H^3^T> fiflB"^* A^-^fc 
^i--2,X5g«. Yb, Tb, SmROnsr d*fcfca»^fc«^$ft*^fc < £ 1«*> 
7C^=Sr^th-ecIS^%^L> ctiTIB^: (4) R Xf (5) fcffifcl-v^*^* A<fr£» 

(4) 0 ^ c ^ 3 . 0 

(5) 0. l^b + c^6. 0 
l»*S4 8] 

W*^3 6M3 8, 4 07t;M4 2 WV>i*fL^— ^C*v»T % KTSBv^* v A^£ 
m#1"^X^{i, La, Ce, Pr, Eu, MmS.tFG d*644#*6IRS*i*^4: 
< & l«Ox3R*-frtf-CcJK : f-%'£^rU cJiTlSsS (4) 5.t>* (5) £9t;fc1~^* 

(4) 0 s£ c 2 . 0 

(5) 0. l^b + c^6. 0 
[lt*«4 9] 

If ^4 3 75M4 6 0V*i*tL^— at*V>t, lWriBv^*~>*A£-£:*i&flf-*-SIgW: 
, La, Ce, Pr, E uRXFMmfrh* 2>&frhmiR2ti2>&%: < t 1 ®OTG^=Sr^ 
tttcS?%^fL, ciiTK^: (4) XtT (5) ^i^tv^^^>?A^iI!fe^ 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 1 ^ b + c ^ 6 . 0 

m*zL 5 0 1 

W3M13 6 7SM3 8, 4 0 71/^4 2 <D^-f tlfr— ffl|C*v>T, UfBv -> ^ A-g^* 
HMIH-*IStt. Yb, Tb, S m^VN d &2>&frhMn2 ti2>&% < S> 1 
7C3R*-frW-t?cJR ; ?-%^U La, Ce, Pr, Eu, MmMG d^?>4«f ^?>I 
^£ ft i: & laoxJRfc'frtf-'Cd U c Xtfd HTffi5£ (4) ~ (6 

(4) 0 ^ c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 0. lssb + c + d=£6. 0 

im&m 5 1 1 

W^4 3 75M4 6©v>f*L*- :SKi3V*-c, Btfia^^^v^ A^^*iiM|-r*XSI± 
, Yb, Tb, Sm&TfN dfrb%2>mfrbmMZtl2>&% < t 1 *#*f"t? c 

JK^-^U La, Ce, Pr, E uXtfMmifrfc ti*^* < t & 1 

a©5c*«-frWTd« : f-%^U cSlfdliTES (4) ~ (6) ^-f-^* 

(4) 0s£c^3. 0 

(5) 0 ^ d^ 2 . 0 

(6) 0. l^b + c + d^6. 0 

m*& 5 2] 

tt*S3 6M3 8, 4 0 7i/M5 1 tL^-^K^T, HffB-r^^->«> A£-^£ 
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mffii-&Xmi±, A 1 > Th, Ca, Si, Mn, Zr, Ti, Hf> Nb, Ag, Sr 
[ffi&g 5 3 ] 

W*jR43^47> 49, 5 1 £0*5 2 <£>v>-f ^Kisv^-C, tulBv^^ */9 A 
^K^&a* jfci-Xeii, 3 0 0 ta± 5 5 0 V&TX 1 0 Ml± 2 4 R$m?fMft4>fttfe 

umm 5 4 j 

5 5 ] 

m^m 5 6 1 

1**313 575M5 5 0v>-ftL*»— SK:*v»t. ifS^^^v^ A^^^SB14iraX*ff -5 

umm 5 7 ] 

i»*^3 5^?M5 ewrtifr-wz&^x^ mmmmuxit, j±m, jftuu eca 

9 ^T^S^Silittil^liim 
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[0 0 0 1] 

[ir*a*] 

[0 0 0 2] 

^-y^^^iKO/wfeic, (RS-P/M) ffi^H 

S*U *5t#^>^ 2^4 0 OMP a^K<^^v*~*5/? A^#tf*#ib*L;5, «fc 9 fc& 

[0 0 0 3] 

v^->^A^HT, Mg-Al|, Mg-Al-Znl, Mg-Th-Zn|, 
Mg-Th-Zn-Zr^, Mg-Za-Zr|, Mg-Zn-Zr-RE (^±m.7tB 

JB&fc iijiffl LH^ £ v> ? X&tf&^tto 

ZtLb<D^&mRV t n®&*#1-&'?V* : y*7A>&£tLX^ Mg-Zn-RE (^r± 

[0 0 0 4] 

mwrxm. 1 1 #if 3 2 3 8 5 1 6 m 1 ) 

[#W=^ifc2] 2 8 0 7 3 7 4^Wi 

mWX®t3 ] #S§ 2002-25637 0 (^fS^OfgH. HJSW 

lxi t~?z> mm] 

[0 0 0 5] 
[0 0 0 6] 

#1" & v -> ? A ^^^f» £ tLT o 
[0 0 0 7] 

2M&0J!fi±!2O £ 7 **W*#JtLT4$*L/i>&0'C*fJ > -tOBWli. t^*V«*a 
[0 0 0 8] 

±ER« #&Kfc&aft»aeS;t5te&JRWU hcpi^^">^A 

wja»i»« # it*i * & ^MsW®. *m x. tz v ^ * -> -> a e, & 19 , 

2004-3122729 


#M 2 0 0 4-2 8 7 9 1 2 ^-z? : 2/ 

[0 0 0 9] 

[0 0 10] 
[0 0 1 1 ] 
[0 0 12] 

MCJfc^TftHWawiWiSffiOteffiM^ft < t 4 1 Iff* 3 v>£ ■£ Lv> 0 
[0 0 13] 

WMTU Y^bM?%#tL, »«S*«Mg*»t>««3. a b iiTfB:£ (1) ~ (3) 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0=£b^ 5. 0 

(3) 0. 5aSb 
[0 0 14] 

tit, *§&WK&2>mmmM®&&mfc&\<*"c, znZam 

t-b^%^L, SWB^g^ejftD, aibiiTIB^ (1) ~ (3) *mtzirzti> 

(1) 0. 2 ^ a ^ 5 . 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 0. 5a-0. 5 =£b 
[0 0 15] 

^%-£*U Dy, H oXlTE r *»6 4i»*?»ll??it4^ < i: 4 1 ttO***^ 
T-bH^-^rU »Mg^?)iO, atbfiTIE^: (1) ~ (3) *mtz-fZ-ti> 

(1) 0. 2 ^ a ^ 3 . 0 

(2) 0. 2=£b^5. 0 

(3) 2a-3Sb 
[0 0 16] 

fcUGdSr-frtt-CyJg^^JirU y (iTIBsS (4) XV (5) fcStrfr*- £ t 4 «Ttgt?* 

(4) 0^y^4. 8 

(5) 0. 2 ^ b + y ^ 5. 0 
[0 0 17] 

cfiTIB^: (4) Xtf (5) fc&Tiri&"?**o 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 2 ^ b + c ^ 6 . 0 
[0 0 18] 

mSE# 2004-3122729 
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Pr, Eu. MmMG dfrb%ZWfrbMlR-£foZ'J>% < £ *> lMOTtmZ&wtX c H 
cliTlB:£ (4) Rtf (5) 4 ^fllT**,, 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 2ssb + cs£6. 0 
[0 0 19] 

Sfc, *HW^«**aiK««B14&*t^v»-c, tHE^* r *5'*A<fr&fcYb, Tb, 

La, Ce, Pr, E u , Mml^G d frb & <bil^£ < £ 1 «?>7cSi 

dS^^U cX^diiTIB^ (4) ~ (6) *mtzi-Zb1>nSMX&2> 0 

(4) 0^csS3. 0 

(5) 0^d^2. 0 

(6) 0. 2^b + c + d^6. 0 
[0 0 2 0] 

tti, *$&wfr&2>-&mm^®&&mizi3\,*x, m^y*^ zn^aM 

Y * b JW^-S^T U JMPjFM g j&»&Jft 0 > a b (iTIB^ (1) ~ (3) 

trnti-tz. t i> vsmx$>2> 0 

(1) 0. 25^a^5; 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a s£ b 
[0 0 2 1] 

^%^-*L> Dy, H oM r frb%Z&frbm$l-£tl2>&% < t ia07G»*^ft 
tb^%ttU ^Mg^5)i^ atbliTieS (1) ~ (3) 

(1) 0. 1 ^ asS 5. 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5 ^ b 
[0 0 2 2 ] 

tiz, *%Wfc<mzM%im&®&&mK&\<*x, mK^r*^ zntai 

?-%#*rU Dy, H oRT/E t frb%:2>&frt>m$lZtl2>'J?% < t % 1 **>5E**<frtt 
tbJlf%^tL, »«Stf*Mg*e>J&!K a t b ttTieS; (1) ~ (3) ZmtftZtb 

(1) 0. ls£a2S3. 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 2 a - 3 s£ b 
[0 0 2 3] 

ttz, *§&wfc& t 2>&famns®&&mfc&\,*x, ■ffim-*r*^y&&&KY&£V!/t 

tziiG dZ4tftXy U yJiTfE:& (4) XO* (5) i: &?Tt|-C* 

(4) 0 ^ y ^ 4 . 9 

(5) 0. l^b + y^5. 0 
[0 0 2 4] 

ttz, *$iWfc%ZM&mn®®&J%K&^X, Huffiv^^v^A^icYb, Tb. 

ciiTIB^ (4) Zttf (5) fcirffiT* So 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 1 ^ b + c ^ 6 . 0 
[0 0 2 5 ] 

ttz, &§&Wfr& t %>M&g.'&®&&m&&^X, iB7^->^A^|:La, Ce. 
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^%#*U ctiTIBsS (4) XO? (5) tiirilT?**o 

(4) 0^c^2. 0 

(5) 0. 1 ^ b + c ^ 6 . 0 
[0 0 2 6] 

La, Ce, Pr, Eu, MmRtfG d^?)44^5)iK$W^ < t *> 
fc-g-tl-edM^^U cS-^dtiTIB^: (4) ~ (6) & TfTigT^So 

(4) 0 ^ c ^ 3 . 0 

(5) 0 ^ d ^ 2 . 0 

(6) 0. l^b + c + ds£6. 0 
[0 0 2 7] . 

*ftW*C«*Hai**»tt^JR^*v»T, 1trSB^$ r *->*A#&l± % Zn£aM 
Gd^bgW^U WMg^^l), atbtiTie^; (1) ~ (3 

(1) 0. 2 < a ^ 5 . 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a- 0. 5s£b 
[0 0 2 8] 

: f-%^L. Gd^b^%ttL, »*B5&*Mg*&j&iK a b (iTIB^: (1) - (3 

(1) 0. 2< a<3 . 0 

(2) 0. 5^b^5. 0 

(3) 2 a-3^b 
[0 0 2 9] 

ttz, *»MK***aWt*»tt^JRt*v*-C, UtrfB^^v^A^KYb, Tb. 

cfiTIB^: (4)"R0 f (5) fcTSTI&TNfcSo 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 5*Sb + c^6. 0 
[0 0 3 0] 

P r, E uRVMmfrb%&&frhmn2ti2>&%< t 1 l©jc**W c 
^L. cfiTIB^: (4) (5) tSt^-Ti t *>^T'*^)o 

(4) 0^c^2. 0 

(5) 0. 5^b + c^6. 0 
[0 0 3 1 ] 

tiz, *§&mK&2>-m'®imi%W3&&mK&^T, mm^v^^^^^±^Yb, Tb, 

La. Ce, Pr, E u^t^m* **»*&a^3*L*^& < 1 SOx^fc-frtl' 
-edJI^%^L, cXVdtiTIBS: (4) ~ (6) Zffifz-tZ t i> »IffiX*&&o 

(4) 0^c^3. 0 

(5) 0=Sd^2. 0 

(6) 0. 5^b + c + d^6. 0 
[0 0 3 2] 

*iz, *§kWiZ% i 2>-m&B£M%3&&mfc&\,*x, TitfE^* A^&{±. Zn£aH 
iF%#^L. G d 4rb U »«5&*M g *»6»Jft •? > a b {4TIB^ (1) ~ (3 

) zmtz-rz t *>nrti-e&&o 
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(1) 0. l£a£5. 0 

(2) 0. 25^b^5. 0 

(3) 0. 5 a-0. 5sSb 
[0 0 3 3] 

GdfcbM^-tt'MU BHfcjPMgifrfcJifclK a b ttTIBS (1) ~ (3 

) fc&iwea So 

(1) 0. 1 ^ a ^ 3 . 0 

(2) 0. 2 5 ^ b ^ 5 . 0 

(3) 2 a - 3 ^ b 
[0 0 3 4] 

miB^* v"> Y b > Tb, 

cliTIBsS (4) TSlV (5) t i> RTt|-e**o 

(4) 0^c^3. 0 

(5) 0. 2 5 ^ b + c ^ 6 . 0 
[0 0 3 5] 

tiz, *§&Wtz&2>-m&£.MM&&mfc&\'>X, tlNEv A-^&KL a, Ce, 

*u c(±Tifi^ (4) xtr (5) *m?z-rzti>i%m-e$>2>o 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 2 5 ^ b + c ^ 6 . 0 
[0 0 3 6] 

La, Ce, Pr, E uWMni*e«^^M?W^4 < t lttOx* fc-frtf- 
■CdJE^^U c&tfdJiTlfi:* (4) ~ (6) *#tfei"i ^nTfgT'^^o 

(4) 0 ^ c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 0. 2 5^b + c + d^6. 0 
[0 0 3 7] 

[0 0 3 8] 
[0 0 3 9] 

Ca, Si, Mn, Zr, Ti> Hf, Nb, Ag, Sr> Sc, BXtfC 
[0 0 4 0] 

Ttmvtt&yn, M g fc Z n Z n fc #±£x*<0ffr£W;RO f M gtZnt #±ffl 

[0 0 4 1] 

0 0 nmM±l 0 0 ^ m&T-e&* - htm t Lv»o 
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[0 0 4 2] 
[0 0 4 3] 

#-t-^>X^(±> Zn?:aI^fU Y £ b ®^%^* U g b J& *) , at 

btiTiB^: (i) ~ (3) ^mtz-t-ry* ^*7J*&±m?km*ifez>TMx-ibz>z. t i> njm 

(1) 0. 5^ 5. 0 

(2) 1. 0 s£ b 5 . 0 

(3) 0. 5 a^b 
[0 0 4 4] 

ffi-f&Jimii. Z n£ aJiH^o^U Dy, HoME r^^^^^eM^W^ 
*<tU a^TC^^r^ft-e b m^%&m U »SP*»M g rt> i? > atb (±Tffi5£ ( 1 

) - (3) *mtz^r*i/v ^&m&m*¥tz>JM-?ibz>z. t *> ^mx$>& 0 

(1) 0. 2 ^ a ^ 5 . 0 

(2) 0. 2 s£ b 5. 0 

(3) 0. 5a-0. 5 ^ b 

ft, ttffBY, Dy, H oOT r ^tt-PtL{i, v^* ~> ^ 

[0 0 4 5] 

& < t 1 a07C*«r^Whtr b U MWM g rt> l? . atb tiTSS^: ( 1 

) - (3) *miz^y**/v&&&mmo*ftz>iMX'ibz>zt t^m^^o 

(1) 0. 2 ^ a ^ 3 . 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 2 a - 3 sS b 
[0 0 4 6] 

frifi v ^ * v ^ i» ^ % *om -f & £ £ k i ^ t y -fftmvmm ig t , 

[0 0 4 7] 

ffi-f&nmi. Z n £ alK^%-£qru Y^bl^^tU »Mg*f)It), a i: 

b(±Tls^: (1) ~ (3) *mtzi-^y*isVA&£M&y3*ftz>j:mx$>&ci t i> asm 

(1) 0. 2 5 ^ a ^ 5 . 0 

(2) 0. 5 =£ b s£ 5 . 0 

(3) 0. 5 a^b 
[0 0 4 8] 

ffii-ZXmt, Z n £ a U D y> H o&i^E r frb%&%£frbm : tfl2tl&$> 
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) ~ (3) *mtz?^y*i/*A&&mm®zft&JM'?$>2>zb z 0 

(1) 0. l^as£5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5*Sb 
[0 0 4 9] 

fitf&XeMU Z n£ aI?%Mt^ Dy. H oRVE r *e>4Si*?>M$ii4^ 
4 < fc l®c07C*^^-ft^bm : ?%^L, »«P**Mg*?>Jj5«9^ a t b }iTfB5£ (1 

) ~ (3) *mtz-t~*7* 9 s i > J»&&mikm*ft2>j:m-e$>2>z t b^mx&Zo 

(1) 0. 1 ^ 3. 0 

(2) 0. l^b^5. 0 

(3) 2 a- 3 £Sb 
[0 0 5 0] 

m-i-ZXfflt. Zn*aJIWtU Gd^bl^tU WMg^?>J!S>), a 

tbtiTia^: (i) - (3) Zffifzi-^y**sVA&&®&®*ftzxmr~$>t), 
m IB v ^ ~> ? a ^ftsist mmmnxw *&&JMt<D m k , utr ib v 

(1) 0. 2^a^5. 0 

(2) 0. 5=Sb^ 5. 0 

(3) 0. 5 a-0. 5^b 
[0 0 5 1] 

flf*-*Xfitt. Zn*aJS?%*tU Gd^bIf%MU mitf>*M g ^ «b *K a 
tbfiTffi^ (1) - (3) *ffitz^r*i'VJ>>&&m : &V9i:ftZT.mx-$>y), 

ltriBv^^~>^A ma *ftsiit utriaffltt flnxw * ft & xe fc <z> w k , mriB v 
?/ * a &&K% t 9m*mirxm* £ & * 1 1 % mti-e* * 0 

(1) 0. 2 ^ a < 3 . 0 

(2) 0. 5^b^ 5. 0 

(3) 2 a - 3 ^ b 
[0 0 5 2] 

#1-^Xa^> Zn^aS^tU GdtbI?%^tU »Mg^^^ a 
tbtiTIB^: (1) ~ (3) *miz+^7* 9 sVJ*&&mm®iftZJM-e$>*)* 

itrtB v ~> A zft&xm. t ttriBf - ? -fj&viowm® *ft&xm t <d mx 

wtunef-y ^«oi»Bii'»S:ft*xgfc«riBiittinix!»*ft4xsfcowK:^ utTta^* 
v * a ^ k isy&s «r m-r xm £ $ e» k a# -f * £ t *> *r ft -c & * „ 

(1) 0. 1 ^ a ^ 5 . 0 

(2) 0. 2 5 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5 b 
[0 0 5 3] 

ftSIitt, Zn^aMMU Gd«-bIf%^tU mBiPM g , a 
fcbliTE^ (1) ~ (3) *St7t-t-v^^v^A^^»jtW*ft*XST?ab»?, 

it ib^ ^ * -> * a ^sist striae ? zf^(ommm zxmtvmx 
itmmf-y 7w&<D®mm*VE&xm£MmmmuxM*ft2>xm£<Dmi l z, una-**'* 

(1) 0. 1 ^ a 3 . 0 

(2) 0. 25gb^5. 0 
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(3) 2 a - 3 ^ b 
[0 0 5 4] 

ftl.Iili> Yb, Tb, SmS^N d>i^ ^^>^f)l^^^^ < £ f> 1 tt^7n 

i^ttt*clS?%^tL, ctiTlfiJS (4) £0* (5) *mtz~t^r* *s*7 A^^it 

(4) 0^ c ^ 3 . 0 

(5) 0. I^b + cs26. 0 
[0 0 5 51 

it-6Igli, La. Ce, Pr, E uRXJ t Mmfrb&2>&frhM&.Zti2>&% < £ & 1 
3BI^>7C**#fi-CcJR ; f-%^L, cfiTffisS; (4) (5) fcilfc-*"*' A* 

«rffc*xe*C** t k ^^rtg-e*^o 

(4) 0^csS2. 0 

(5) 0. lsSb + c^6. 0 
[0 0 5 6] 

flH-&X©M\ La, Ce, Pr, E uOTm^ <=> * <bjliR£ ti2>&% < 4 1 

a^7Gm*^tt-ec^%^L, ctiTIB^: (4) &IT (5) A# 
Srf^4XST?* * £ £ «> "srtl-e* * o 

(4) 0^c^2. 0 

(5) 0. l^b + c^6. 0 
[0 0 5 7] 

fltl-fcXgtt, Yb, Tb, SmRV?Ndfrb%&Wtfrbm]R-$it2>'J?% < £ iWDiu 

La, Ce, Pr, Eu, MmXtfG drt»fcfc 
< £: iao5n#«r^tt-t?dH^%^L, cS.VdttTIB* (4) ~ (6) 

(4) 0 ^ c ^ 3 . 0 

(5) 0 ^ dsS 2 . 0 

(6) 0. l2£b + c + d==£6. 0 
[0 0 5 8] 

^1-^XS«i, Yb, Tb, SmRVN dfrb%&mfrhM$l%frZ&% < £ & 1 ®07C 
^^^-ft^cMT-%^L, La, Ce, Pr, E u&tfMm^fc fc£i£^<bg^$*L£ 
< & lffi<7?7G^^^-W-ed^%^L, cRO'dtiTSaS: (4) ~ (6) Zffitz 
-r-?7**sV & &&mWto * ft & IS"? £ -2) i £ & nT IB T £ & o 

(4) 0 c ^ 3 . 0 

(5) 0 < d ^ 2 . 0 

(6) 0. ls£b + c + d^6. 0 
[0 0 5 9] 

W-f*X«{i, Al, Th, Ca, Si, Mn, Zr, Ti, Hf, Nb, Ag, Sr, 
S c, BRV t Cfrh%Z>mfrhM$l-$ti'2>&%< £ *> ia^>7G*^^ffeO^%@2. 
5 1? % JJlT^tt ^ v y A^iili 4 II ^ u £ Tg-ffi-efc&o 
[0 0 6 0] 

i&Sfclfe-*X«M\ 3 0 0t£l±5 5 OlCJSLT-ei 0fr&±2 4 R#ffi5fcfoOfMS2H$-C 
[0 0 6 1 ] 
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^^->^A^<50|§ B B H ^#^1 0 0 nmJGLLl 0 O^m^Tt^SiH^IL^o 
[0 0 6 2] 

[0 0 6 3] 

ttiraxsrff di»oaK*#tt2 5 omt^^iHWi lv> 0 aae*#*»2 sot:* 

[0 0 6 4] 

tuu ecae. gitftbnxx.traHS. £*L<b(z>j»t)iiunix, f swudx^s t>o^fc < 

[0 0 6 5] 

ft. Mm (?r>a^^JV) tit, C eS^L a^±Mtt^>tt«t±Ix««tl 
[0 0 6 6] 

. Ca, Si. Mn> Z r. Ti, Hf, Nb, Ag, Sr. Sc. BRVC*?)&4» 
#kSft$*L&4>fc< *> ia^7C*^^ti-e01^i : -%®2. 5 M ^ % J^r^r-r & ^ t 

^ -2) o 

[0 0 6 7] 

»#s|M± 5 %£JL±*»Sf * L < . iDffiKlilO %m±T~&4 0 
H H H *i@^ 1 0 0 n m&J: lOOjti mftTt* ait^ffi Lv> 0 

IttfMfc^tK MgtZn <Dik&®}, Z n fc#±»^*<ZMt'£«»;ftO r M gtZn fc*±S£7C 

m-C&Zo ft. «riBtfffi»o^tf#«43*$s»±0%jB4 0%aTT?*4i L^o i 

fc. ffffiMttiPX^tih c p-Mg*tt4. 
[0 0 6 8] 

2f:||^K«*l«55IKi«5*9tt^JR^*v»r. MlSffittjlJPXti. EE®. WffiU EC 
AE. gitftSnXXa f jR«0"5 t>o^* < £ & — «>0-Cab4i i: f>"BTtB"C**o 

fiLfcYb, Tb. Sm. NdXIFG dtiifWi, **Lib fcM g Z n <D 3 

t7t. ttr&L^La. Ce. Pr. E u ^OHVlm^tL-etUi. -?-ft<b m g t Z nO 3 
[0 0 6 9] 

aBttiraxfcfrd i t «£ «9. fflttiwx»<offlttijnxi»w?a5xa f i*ffc3ftjK*aiitinix«ro 

» * & 4 is t tfrrattinx* z> urn. <r>m~, mfis^ ? * *> * a 
-fb«nra*Jfci"xa*5ftaniLrfej!iv>o ioRoSM&sfcttw^ ffla?a*4 oot~550 
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t\ *yffin*m** 1 i 5 o o«-e**i fc iff lv> 0 

^ WLgt&l 5 01C~ 4 5 OIC. &3l$lfl]?&* 1 #~ 1 5 0 O^SC^'Ift Lv> 0 
[0 0 7 0] 

HiU ECAE, ^I^JJDXS^atOo *,0^*< £i>-^>Zfto i> <OX$>2> Z t i>*IM 
•CfcSo o$l9 % HtfffiMttJPXli. JE®, #ffiU ECAE, BltfcUnXXtriRjiW 9 

[0 0 7 1] 

Sfc, *»W»c«*KSSIKW«tt«»c*v>-c. Wiaaittinxsrffo'caittipxwsrft 
*»K #J!iiLS«75 s 2 5 0^15 0 0t:mT> #PffiLlcJ:*»fiiii*^s|E3&*5%Ja±^* 
[0 0 7 2] 

Jnxi»Srf^*xgii, Mfa^ -> * A^-^&itfc *ee5£k 4 19 @< fc Lizmmuum 

[0 0 7 3] 

jnxwfcftsaxswu mm^^^^^^^mmm^ECAEizx ^m^tLtzmmaum 

ZftZJOMXlb*), H&fBECAEfcfi 1 im<Dl&miF2 5 0V&±5 0 0t^T\ ECAE 
®m* l £l±-c* * it* TiTfife-e* * o 

[0 0 7 4] 

jpx% & xe {4 , trie v ^ * -> * a * g itti \z 4 »? s-fb l 3 lifeinxw 

fcffc*xg-e*!K «ria5iifeipx*ff^i»oiaK3&*2 5 ormxs 0 ot^T. mu?m 

ijpx»*f^*xe»4, mib^ a £^3t«» i^tL^g&Mifcfj^x 
s-c* 1 ?, MmwL&zft7m<Dum&2 5 ota±5 0 o*cj^t, mm8tM<ouaj:&-t>* 5 
%m±T~& ^ i we*> £ o 

[0 0 7 5] 

^a^<^Mte*px^w®$5.w^si**^aif^Jt'<"c$ fccfajts** 

[0 0 7 6] 

ffdRor»4aafi«»ii 5 ot:JBUt4 5 omTO»), afc&si$rot±i#j£U:i 500 

[0 0 7 7] 

A 1, Th> C a, Si> Mn> Zr> T i > Hf, Nb> A g % Sr. Sc. BRX/C 
[0 0 7 8] 

&.±®.WL1zZ *) «^0Jtc4tt{4, ^r*i/V&&&(DW;-XLizmmKttl,xmfcX. 
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[0 0 7 9] 

^^v^^;Vtr^-t^^r^^v^ A^(iMg-Z n-RE (^r±«7G^) *) , 

±«7C^ ? Y, Dy, HoRV?Erfrb%ZWfrhM^ZtlZ'J?%:<b$>im<7)7umx& 

[0 0 8 0] 

[0 0 8 1] 

m-t H b K J: o -c. ift ?iJ^ • • StJtto^ %%/ ^ 2* te&im hft&Zb tffrfr o 

fco ftJSM««#itd*?BifeS*i-t\ fflt^X|ft**v^ilBttJiDX*MlftlcwaijJE 

[0 0 8 2] 

o^*«ttiinxx»±attinixifec«n&ai-* t bizx^ rasas • • &®mm 

[0 0 8 3] 

t/£^<9> i^ifriiW^fflttJOXSrffv^ **VMifflteiraXfcK:ffc&3*ifc-r£ t o 

t^^k-mu 3Bffibpx»**v>iifflttinx^ft ! a«nKa6K • «sEtt • nsmmmb 

[0 0 8 4] 

(gffco&ffi i ) 

3 7cm±0^-C* *) „ *±Stg3R«\ Y> Dy, H o RVE r %Z&frhM 
$R-£iiZ> lXte2£k±<D7tmx&Z> 0 
[0 0 8 5] 

**Jfii^S8KJ:aMg-Z n - Y^4>jfi./£$£H«ia 8 ^tA-B-C-D-E^) 
»-CHtr«fflT*2&*o i" Mo^tItaI?%fcU 1 Xti 2 Jg)L±Oft±Ji7C 
SfO^Mfc^ftrbll^fcl-**:. afcbliTffi^ (1) ~ (3) Zmtziri><Db% 

(1) 0. 5^asS5. 0 

(2) 1. 0 ^ b ^ 5 . 0 

(3) 0. 5aSb 
[0 0 8 6] 

M^^S^5M ; J 1 %m±-e**fc. «NC«9te (XlijEttO 5&*ftT-f a^lRl^*** 1 
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[0 0 8 7] 
[0 0 8 8] 

^wittwii^iii^o. 5~i. 5m^%^^rmmiz^^ 0 m^^m^ 

^v^A^#^^tt^MI&<^^*S^|gH^*^JA< TO. 5^%m±5. 0m*%& 
[0 0 8 9] 

±oft±m%m<v^mm*&n-?bm?-%t-f2> atbiiTie^; (i) - (3) 

(1) 0. 2^a^5. 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 
[0 0 9 0] 

£tz, ^±»7C5?t^D y , HoStFE r 2>WfrbMW.Zti2> 1 XH 2 &.±<7)ytm 

?%^tLT^<> yfiTf2:& (4) £.0* (5) ^flfci-^ i: bv> 0 

(4) 0^ys£4. 8 

(5) 0. 2^b + y^5. 0 
[0 0 9 1] 

h~Q2bZ>o ttz iX(±2^Jio^r±«7c*«o#«^ft-e5M : ?-%m±-e^^» #K 

[0 0 9 2] 

££ffi#&e>^t:I:^0. 2®^%*M> X(i^r±«7C#^^S^ft-eo. 21?-% 

(DTMZO. 2If%tU #±«7C*0^ft^fiCDTK2: 0. 2Jl^%tt^o 
[0 0 9 3] 

%U£RV ? ®&<Dig±i±M%itf 0 . 2-1. 5H^%C^V>Tlf C^l. 0 II&MI^ 
0 . 2W^%W&\z&^x^±M%m^mLifi'J?% < t3iS^g:Ti-^>Ml^^^>^ 

^->^A^^i3tt^>MI&co^S:^|gH{±m^l£< "CO. 2Ii=-%fil±5. 0^%^ 

[0 0 9 4] 

Sfc, tlria^r±«5n*^D y , Ho&t/E r^£&&S^e>^£;ft3 1^2M±0 

%*x*>^^<^-7^^^^A^<5D«lEH^ttrfa^: (1) ~ (3) zmtzi-i><Dti, 

Tv>-5^ i Lv^^laHt LTtiTK^: (1' ) - (3' ) Zffitz-T i> <VX*3b Z> 

o 

(1' ) 0. 2 ^ a ^ 3 . 0 
(2' ) 0. 2^bs£5. 0 
(3' ) 2 a-3^b 
[0 0 9 5] 
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mmo^m 2) _ 

£^tr 4^1±<^#-e£l}. ^r±ffl7n«Ji, Y. Dy. H o &t>*E r frb %Z>Wfrt>M 
lX(±2m±<7)7G^T^-5)o 

[0 0 9 6] 

OttitblB?%i:U 1 X\t 2 &±<Dn 4 Tn^^W"^*!:* c H : f-% £: fc, a 
, bX^cttTBB^: (1) ~ (5) *mtff*>V>t%Z>o 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0^b^5. 0 

(3) 0. 5 a^b 

(4) 0 ^ c ^ 3 . 0 

(5) 1. 0^b + c^6. 0 
[0 0 9 7] 

»Kfc $ * * Sit, ^JS mt&to **f ffl * * * Siitiio 

[0 0 9 8] 

±<Dih±WZM<Ott** J £1\i"?bl8L=¥-%bl>* 1 X« 2 ^±<D§ 4tc^O^#«* 
clf%tnfc> a, b&tfcliTIBS; (1) ~ (5) fcStfci-fcWfcfcfco 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5 a-0. 5^b 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 2 ^ b + c ^ 6 . 0 
[0 0 9 9] 

M©^tf * 5lf %filTtt^li, iXfi2m±o#±«7G^^*S^ft-e 
[0 10 0] 

ifc, tMfB*±*7E***D y s H o&tfE r frbte&m^mtilZtiZ 1XI±2&±.<D 
TEjR-ejfeSW^^^^^A^^jflJfilEHSrfre* (1) - (5) O i: L 

«t ujaps L^mmmmt Lxi*rm& (i* ) ~ (5' ) £#t/c-r 

(1' ) 0. 2 ^ a ^ 3 . 0 

(2' ) 0. 2^bsS5. 0 

(3' ) 2 a-3^b 

(4' ) 0 ^ c ^ 3 . 0 

(5' ) 0. 2^b + csS6. 0 

[0101] 
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3 ) 

£"£tr 4 TGmJbO^-C^ *) % ^r±07G*{±, Y> Dy, Ho WE r^^iSS*??! 
3R£tL& 1 Xl± 2 JBLbOxKT?* !K #4 5g**±. La, Ce, Pr, Eu, MmltfG 
d*»e>«:SP^fea^$*LS l3lii2JSl±<©5n3(fC*«6o ft> Mm (5r>a^;V) t 
t±. C e Xl^L a tittftOfllxfOjimii^-P* 5 , WSfrh^ 

[0 10 2] 

a, bXt^ctiTIB^ (1) ~ (5) W:ti©t4S, 

(1) 0. 5 ^ a^ 5. 0 

(2) 1 . 0 ^ b ^ 5 . 0 

(3) 0. 5 a s£ b 

(4) 0 ^ c ^ 2 . 0 

(5) 1. 0s2b + c^6. 0 
[0 10 3] 

[0 10 4] 

Sfc, t±l»Dy, Ho RIFE r 2>mfrt>M1RZtL2> 1 Xf± 2 JBLLOtg* 

±0#±S7G^O#^g^biI?-%t L, lXt±2m±«^4 5G*0^**^W-Ccl8C 
^fci-Sfc, a, bXtTcliTIBS: (1) ~ (5) *i3tti©t*-So 

(1) 0. 2 ^ a ^ 5 . 0 

(2) 0. 2 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5 ^ b 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 2 ^ b + c ^ 6 . 0 
[0 10 5] 

Ml&O^fi* 5HWlTfctSIfi, lXli 2m±^#±07C^o^fi^ft-e 

«a*^tt-co. 2MT-%m±fc-t^sfi{4> nmvi&mi tmmx~$>2> 0 ztz, %4tu 

[0 10 6] 

TC^-e^^^fa-ov^^v^A^oaMH^lrfB^: (D - (5) Zffiizlr i> <o t L 

tv»S#, *9#4Lv>|&&«HfcLTfcn r |B5* (1* ) ~ (5' ) ^;t^t^^ 

(1' ) 0. 2 < a =s 3 . 0 
(2' ) 0. 2^b^5. 0 
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(3' ) 2 a - 3 £S b 

(4' ) 0 ^ c ^ 2 . 0 

(5' ) 0. 2 ^ b + c ^ 6 . 0 

[0 10 7] 

mm^m 4 > 

t^tf 5%&±.<D&&X~$>t), ^r±«7C#5i, Y, Dy. H o x frh ft 2>WtfrbM 

$t2ti& lJLl±2&±<D7tmr-$)t), miTtmi*. Yb, Tb, SmOTd^f)^^S 

frt>M1R-£ft>& 1 Xf± 2 m±^7n*"e^> *3 > ^5 7C*t±s La, Ce, Pr, Eu, Mm 

[0 10 8] 

eo^Ti^bJiw^i U iX{i2m±o||4%*<JD^*^^ffecJK^-%fc IX 
l±2 &±<Dm5%m<V^S:*^t-e dmir%b1r2> a, b. c d f±TK:& (1 
) ~ (6) *m?ffi><Dtfj:2> 0 

(1) 0. 5 ^ a ^ 5 . 0 

(2) 1. 0 ^ b ^ 5 . 0 

(3) 0. 5 a b 

(4) 0 ^ c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 1. 0^b + c + d^6. 0 
[0 10 9] 

zn, y, m4%mRv ! m5%m<Dmi^mz6. ow^%i>xr ttsisi^ 6% 

-^IrfcO. 5MT%m±. Y. ^4 7G^U ? ^5 5c«0^tt-^fi : £r 1 . OJF^/oJSUi 
[0 110] 

ttz* %i±M7tm&r> y x H o&CKE r •frbtz&m-frhMIRZM Uli 2 £Lhtf>7cSi 
T*&&^^^*->^ Z n^#^4* aJI^%i: lXt22jy. 

±0#±SC^3Sc^ft^fi£bl^%t U lX^J^iOfMx^^rM^ftT* 
cJKi^tU lXti2iy.±<7)^5 7U*<7)^a^^-tf-edJIi : -%ti-^ fc, a. b, c 
WdtiTfe^ (1) ~ (6) ZmtftkOtte&o 

(1) 0. 2 ^ a 5 . 0 

(2) 0. 2^b^5. 0 

(3) 0. 5 a-0. 5s£b 

(4) 0 ^ c ^ 3 . 0 

(5) 0 d =S 2 . 0 

(6) 0. 2^b + c + d^6. 0 
[0 111] 

ffi7cft> *4 5c*XW f *5 7c3!E^ti^***0. 2JB : y-%]aJ:il-a3&«\ 0. 2 EL 

d <h frc <£ /&> o 
[0 112] 

*Slflil©3liOM g - Z n - R E* v/* «✓ * v»T 4 , 
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TEarr****©-^*^* A^oa^ffl^trie^: (D ~ (6) ^pfc-r^^fc t 

TV^^\ i Lv^U&fEHt LTtiTIB^: (1' ) - (6' ) fcfflffci-fco-C** 

o 

(1' ) 0. 2 ^ a ^ 3 . 0 

(2' ) 0. 2sSbsS5. 0 

(3' ) 2 a - 3 b 

(4 ' ) 0^ c ^ 3 . 0 

(5' ) 0 ^ d s£ 2 . 0 

(6' ) 0. 2^b + c + d^6. 0 

[0 113] 

(*SlflSS>3B«5) 

e £JP;i7^^*:>? A^rtf^f ibtt^o IfiU Me i±A U Th, Ca, Si.Mn 
% Zr, Ti. Hf> Nb, Ag, Sr. Sc. B&tfX^k&&^<bM*R£tL;z>^& 

< t & lffi<^7G*-e*)^)o Z<7)Me<D^M:te0m : ?-%M2 . 5If%^Ttf^o Me 

[0 114] 

jf$km<r)mM<Di&m 6 t <t ^ ^ -> * ^-cke-*- a » 

*'>->A^^«FjSW*ft4o »&l$<0?fr£]j£EWt 1 0 0 0 K/fM2JlT-C2> 0 . i WiL 

< fi 1 0 0 K/WTt^*o iW^^->>>A^j|«i:LTI4, 

fi, *SKrt*4 0 0°C~ 5 5 0t, ^SB#K^1^~1 5 0 (Xtt 2 4H#P^) i-T&CI 
tift Lv> 0 
[0 115] 

^x.OTfflL, ECAE(equal-channel-angular-extrusion)Jpl-&> JEEM, SlSt&^it 
if, ifr^ili^LiJPX, F SWiPX&ffcfflv^o 
WffiUci&Mfe&PXSrfi 1 ?^^ flttlUK* 2 5 0t:m±5 0 0 V&Tb U W 

[0 116] 

ECAEJnXftti. m^r^-*T>^fr*%X^&tz)b\z;^m^m%&ttn* 9 0 

3IKRO f l9tt* , «tufcJft^'fit*#**S"C**o ECAEO^iRt LTii 1 ~8^°* 
WHv>„ J:»)iaF*U<tt3~5/^-e**o EC AE^flPXEWfigEtt 2 5 om± 
5 0 OCTO0i LV^ 0 
[0 117] 

JEJ£KJ:&ffl«:SnX*ffd*&-«U ESiSE* 2 5 0 5 0 0 t)J0LT £ U JET^ 

[0 118] 

g i gtflnx i:<t^.i 14* px *ftiWs&te, ^mmnzn $ mourn** 2 5 o'cmxs 0 0 

8« K J: * 8^211 fcfr 9 iluIiPXfcfi 1 ? 8§t<£>SSrt ? 2 5 orJ^X5 0 0^ 
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[0 119] 

± UW£ L<fil 0%£Lfc) HUlBftSTO^M<7)^ H H H fe#(i l 0 0 nmJil 

± 1 0 0 fx mpf^o HufB*^TO€#^a<7)/!,^ < t fc-glSliTSfffiXfcUSffi LTV> 
&o ^7t, t?iBMttJDXt?{i, Mg t3k±M7tm<Dlk&m, MgtZnOMtl, Znt 
^r±^7C*O^WtfM g t Z n ^^STC^cO^^^^^^^ftB^^^^^tL 

[0120] 

t oawaig&ftwu za«^4 o o°c~5 5 or, mmmmm^i^-i 500^ (x 
s-^ru z<DmmfflmmMM*w^m&%L<Dfam%*mi 5 %&± (±*)&$L<tei 0% 

m±) t & i) , tuBBftSa8M#5tO^ H B H *2#{i 1 0 0 n mJBJL± 100^ m £lTt*^ 
MsBSSTOJf #^<^^^ < t ^>-f|5ii?tffiX{i®fflLTV^ 0 fuIBM^traX# 
ii, Mgitlfef©^^ Mg t Z nOMi, Z n t^±^7C^o>f^tj^.^M 

Lv^ 0 miBMtt*PX%fi h c p-Mg*tt*. 

[0121] 

[0 12 2] 

(H*fc<7>Ml7) 

»O r *±*3n***tr3 5BXtt4 7BJa±©^-e*0, #±«7Cl5fii, Y. Dy, HoS 
[0 12 3] 

^MH:J:JMg-Z n-Y^<^^IEffliiEI9 KSjt* A-B-C-D-E© 

-fat, atbfiTIB^: (1) ~ (3) *m?z-$-i><Db%& 0 

(1) 0. 25^a^5. 0 

(2) 0. 5=£bs£5. 0 

(3) 0.-5aSb 
[0 12 4] 

fet?**o Sfc* Y^tl^5I?%£l±-e*at, #fc«Jte (Xfi@tt) «T1"-2» 
[0 12 5] 

^^•^^Y^^i^tt-rtt^TPl^HJfeO^l fct<Ti&Oli 
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[0 12 6] 

^mRvm±<DmMm^ o . 5~i. 5M^%^^v>t»jc^^> 0 

[0 12 7] 

±<V^±M%mo^&*&n'?bm : 5-%£ir2> a £ b tiTIBsS; (1) ~ (3) £M 

(1) 0. 1 si a =S 5 . 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5a-0. 5 ^ b 
[0 12 8] 

ttz, ^±m%m^Dy, EoRZfE r 2>%Efrt>M1RZ*h2> 1 Xli 2 &±<D%m 

LTkJK, yfiTK^ (4) RXf (5) ^|/;taWJLv> 0 

(4) 0^y^4. 9 

(5) 0. l^b + y^5. 0 
[0 12 9] 

<b-e&& 0 t/c iX}±2m±<^^±«7c*<7)^*^wt-e5Jl^-%J^Ji-e*^ #&r 

[0 13 0] 
[0 13 1] 

&mRV®&0>nt±itmtew o . 5~i. sw^^^^xM^ftio 3E«&^*** 
*isVA&&K&vzm&<D$m&e>m.mteWtisik<xo. i^%m±5. o^?%j^ 

[0 13 2] 

^r±^7C*m^6D^^v ^ * -> * A £ & ^\ &cf£«L £ # X. & 

WfS#±^7C*^Dy. H o&t>*E r^<b&&i^£^£fr£ 1X«2&±0 

7D#T^^,^^'v^^v">A^#om^H^Hfris^: (i) ~ (3) ^i^t^^tt 

tv>4#, i Lv^MISHt LTtiTifi^ (1' ) ~ (3' ) fcfltfc-*- %><DX$>2> 

( 1 ' ) 0. 1 £ a£.3. 0 
(2' ) 0. 1 ^ b=g 5. 0 
(3' ) 2 a - 3 ^ b 
[0 13 3] 

(2&jfe<^SS8) 
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e>&*»*»e>a«?$fL* lXtt2JEl±OTc*-C*«), H4 5c*fi* Yb, Tb, SmRZf 
[0 13 4] 

^fitbIf%tU 1X»±2 JSl±©»4 7n3!fO^*«:^tf-"eclR^%fci-* 
a, bXEFcttTaBS; (1) ~ (5) *mtft i> <0 1% 2> Q 

(1) 0. 2 5 ^ a ^ 5 . 0 

(2) 0. 5 < b < 5 . 0 

(3) 0. 5 a^b 

(4) 0Sci3. 0 

(5) 0. 5^b + c^6. 0 
[0 13 5] 

[0136] 

±^^±«7C*<7)-g-^rfi:?r^ftT*bil^%t U 1 Xt± 2 4 tc*0^»*^W 

tcl^%tt^t, a, b'RZfc {iTfS^: (1) ~ (5) fcStfc-*- 4 © £: £ 2> 0 

(1) 0. 1 ^ a < 5 . 0 

(2) 0. l==SbsS5. 0 

(3) 0. 5 a-0. 5 ^ b 

(4) 0 sS c 3 . 0 

(5) 0. 1 ^ b + c ^ 6 . 0 
[0 13 7] 

7C3tT-& & ^<7)-r v ^ a ^coa^iea^miB^: (d ~ (3) &<atL 

<£ Offi Lv>MtSHt LTfiTIS^: (1' ) ~ (3' ) 

o 

(1' ) 0. 1 s£ a 3 . 0 
(2' ) 0. l^b^5. 0 
(3' ) 2 a - 3 ^ b 
[0 13 8] 

mm<o^m 9 ) 

w <o mm <o mm 9 kx & v y * * a ^ »± % # & % Mtsitniot^t, 

XO f *±»3C*«r^tr4 7CXt±5 5BJei±©^-C*0, fHifgDnSffi, Y, Dy, Hoi 

VE rfrt>%ZWfrhM1R2tl2> 1 Xt* 2 JSLhOTni^fc »K *4 7G38ftt, La. Ce. 

Pr> Eu, Mm2fc^G d^^*4S3&»«b«^§tLS lXtt2JBl±<!53c3R^**o 
[0 13 9] 
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a, b&tfcttTKs*; (1) ~ (5) *»fcti©i:45o 

(1) 0. 25^a^5. 0 

(2) 0. 5 2S b 2£ 5 . 0 

(3) 0. 5 a^b 

(4) O^c ^2. 0 

(5) 0. 5 ^ b + c ^ 6 . 0 
[0 14 0] 

±ffi*2. 0HdP%fc LtiSli, »4 5n3ROH»R*^&^*ftv^t,TJb* 0 #4 
[0 14 1] 

Sfc, *±IR5c***Dy, H oME r *»feft*»*»e>«WSii.* 1 Xli 2 J£Ul*>5g3R 
^^^vny^A^aMIit Zn^lrt4-a^%i:U lZli2W 
±<&#±S5G*<Z>*;£**^th^b]rf-%fc U 1 Xii 2 m±^)^ 4 
tcg^%fctl,^ a, b&tFc JiTK:£ (1) ~ (5) ^fct^t^So 

(1) 0. 1 ^ 5. 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5 ^ b 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 1 ^ b + c ^ 6. 0 
[0 14 2] 

7c*^^^^ov^^v^A^^«ffiH^mie^: (i) ~ (3) fcstfc-rfcofcL 

«fc 13 $ L^MfSffli: LTtiTWB^: (1' ) ~ (3' ) t»fct^T*i 

o 

(1 ' ) 0. 1 ^ a^3. 0 
(2' ) 0. 1 ^b^5. 0 
(3 ' ) 2a-3Sb 
[0 14 3] 

o) 

^fe*****«>a^$tL* lXtt2J0LJ:O7n3R-e*«J^ * 4 56**4, Yb, Tb, Sm, 
NdRVGd^e>4*»^e>a^$tt*13C*4 2JBl±07C*-t*2bl3, »5tg3R«U La, 
Ce, Pr, E uRzmmfrh%&mfre>M1JlZti2> 1 Xti 2 Ja±<B5G3R-C<&*o 
[0 14 4] 

i^v^^y^A ZnO-^lff *a!?-%i:L, Y 
Otti«:bI?%iU lXtt2£l±0*4 7C*^«*^tt-CclR ; f-%i:U IX 
\±2&±<Dm5 Ttmn^&Z&tf? a, b, cS^dtiTfa^ (1 

) ~ (6) *mtz-r%(Dttj;%> 0 

(1) 0. 25^a^5. 0 

(2) 0. 5s£b^5. 0 

(3) 0. 5 a^b 
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(4) 0 ^ c ^ 3 . 0 

(5) 0^d^2. 0 

(6) 0. 5^b + c + d^6. 0 
[0 14 5] 

Zn, Y, *4 5c*XW*5 5c*©^-W-^**:6. 0 ISC^SfeSS t t^ift^ Zn, 

y, ^4 5£*^y f »5 7n^^it-^«^ i . om^Mt-t&m&i*, mm^MWA t 

[0 14 6] 

Hh±m%%&Dy, H oWE r**e>ft«***e»a*?5*t* 1 Xii 2 &_h07GH 
^*3»^<0^*V*A-fr&Ojftj£|EHtt, Z n^Jti'S: alf% t U 1 302 2 JSJL 
±<D^±m%m<7)^A^^tfCbm=^%t U lXI±2Ja±©IM5G*©£'#**'frW- 
tclg^iU lX(i2m±OS5 7C^^*fiSr^W-ed^%t-r^ fc, a, b, 
c&^dfiTIB^ (1) ~ (4) ^ti©t*4. 

(1) 0. 1 sSasS 5. 0 

(2) 0. 1 ^ b ^ 5 . 0 

(3) 0. 5 a- 0. 5 ^ b 

(4) 0. l=£b + c+ dsS6. 0 
[0 14 7] 

7C*-C*^^0-7^^v^a^^«^H^buIB^: (1) ~ (3) *ffitz~ri><DbL 
X^&tiK J: Lv>j£j£|EHfc LTttTffi5£ (1* ) ~ (3' ) 

o 

(1* ) 0. 1 ^ a ^ 3 . 0 
(2' ) 0. 1 ^ b < 5 . 0 
(3' ) 2 a-3^b 
[0 14 8] 

(nmv>Mm 1 1 ) 

KMe frJn*.;fc*^* r *3">A'fr£5&q*W r btiZo fiU MellAU Th> C a. Si, 
Mn, Zr, Ti> Hf, Nb, Ag, Sr, Sc, BX.VCfrh&&mfrhmiZiL& 
^<tU10St^«o C©MeO^ii±0JR : f-%jB2. 5JI?%£lTtt*o 

[0 14 9] 

(tmomk 1 2 ) 

^*^9A-fraMiatW«:ft«o *«ll*©*SUSflEtt 1 0 0 0 K/U>£JLTT?* <9 > 

L< til 0 0K/Wt*J o C^v^^i/^ A£-&*Nfitofc LTfi, 4>ztyYfrh 

tt. Mt5 ? 4 0 0t:~5 5 Ot, fcW^^l^ 1 5 0 05- (Xtt 2 4 B#H) it4i 

^strife Ltuv> 0 £<&ffi*©aM8sS*fMi, zae#*4 o o*c~5 5 or. #kaB#HS# s l 
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1 5 or- 4 5 ov<DM.m-v 1500^ (xi±2 4mm) «I*ILt i> 

[0 15 0] 
[0 15 1] 

OfcAfeSfcfHi, fflft* , 4 0 0t~5 5 0t, fWSWrt* 1^-1 5 0 0^ (Xti 2 4 
^Fh!) tnttWIL^o i^MS^^foTt^oM'ttiPX^tco^Tfi:, 
trd«roffl^x»c^rey*-^Mx^lSlifc5ilft3& t fc4ic±#-t* 0 

[0 15 2] 

^tt^iittipx^^ifSr^-rsit^prtit^^o tTt. ^ffi^ffiKj:*^*^ 
&mmx$> o r & ^^^s.TO^tt<^#^*#^ 

[0 15 3] 
[0 15 4] 

(ii^ii 1 3 ) 

#Sfc9!tf>*ifcOMI i 3 Ci^v^^^A^li, M g> Z nXtfG d*-£tr35nJ!SL 

, »*B**Mg*&jfc!K atbfiTIB^: (1) - (3) ZMtz-f X ? ^Mi^ffS 
o £©&Jfcl6IBfil8 2 4 K^-rA-B-C-D-E«D«T?Htr|eH"C*><& 0 Sfc, atb 
tiTIB^; (1' ) ~ (3' ) t Jlfct i ^ «;lUStHt*t* £ k*»J: 9Jf * Lv> 0 

(1) 0. 2 ^ a 5 . 0 

(2) 0. 5 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 
(1* ) 0. 2 ^ a ^ 3 . 0 
(2' ) 0. 5 ^ b ^ 5 . 0 
(3' ) 2 a - 3 ^ b 

[0 15 5] 

&< ±i> im<D7im*&$tx*cm : 3r%&%L, citTm&. (4) rv* (5) zmtz-tzt 

(4) 0 =S c £S 3 . 0 

(5) 0. 5 ^ b + c ^ 6 . 0 
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[0 15 6] 

ttz, lftiBv^v^A^&KL a, Ce, Pr, E u&tfMmsfcfc fc&»5&*fcSi#S 
*t&4>&< h 1^7C*?r^tf-eclI^%^L> cteTiBS*; (4) RV (5) *Stfc 

(4) 0 2S c ^ 2 . 0 

(5) 0. 5^b + c^6. 0 
[0 15 7] 

* tz, frI5v^^v^A^^Yb. Tb, SmS.^Nd^'b^^^^^^^tL^/J? 
&< £ im<D7tm*&nf?cm>^r%^L, La, Ce, Pr, E uX^Mm^^J 
*t*4>* < t ia07C^*^tft?dlK^-%^L, c&tfdliTEsS (4 

) - (6) %m?zi-ztt>iiim-e&z> 0 ztib<7)jtm*^-f2>ztK£ «k ^ H H H ta:« 

(4) 0 =S c 3 . 0 

(5) 0^dsS2. 0 

(6) 0. 5^b + c + d^6. 0 
[0 15 8] 

ifc, IflBv^^v^A^^A U Tb, C a. Si, Mn. Z r. T U Hf, N 
b. Ag, Sr. Sc, BRV s CfrttZmfrhMRZtlZ&% < t & in<D7tm*&ft 

[0 15 9] 

-So §H£B#Oi£iPi£*Ji 1 0 0 0 K/fWaT-C* «9 , *»?8P*L<ttlO0 K/Wt* 
[0 16 0] 

OlCJBUtS 5 Ot^T, ftLa«FlH**l 0^M_h2 4 B#fig*$i i £ Lv> 0 
[0161] 

?o ^OMtfc&nXco^&i: Ltli, MilfiftoL, E C A E (equal -channel-angular-ext 
rusion)tnXte, EM, Blft&tfSHIU Clft&OifelJigLiniX, FSW 

[0 16 2] 

±i3<£> <£ -5 fcfflt^ifcffofcfflteinxtoii, nm£i3v>T4>& < fc— ffl^WffijUi 

nm£JLbl 0 O^mfilK^^o tit, fuieM'tfe!jnX%{i. M g t #±«x*Wffc^. 
MghZ nO-ffrfrW. Z n tfilxiWW^Mgi Z n k%>±M%m<Dft&Vofr 

[0 16 3] 
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mmoMm i 4 ) 

*§kw<o$m<Dm& i 4 \z$lz>-??~**sv mmwzvjmir&z t ^ £o-c# 

d 3 5c.kU:tf>-^-e&&o £ <£-7^* v ^ A^ti, Z n £ aiH^-%^- U Gd 

£bjf^%<g-;frU M^Mg^fbJjS;^ a^b^TIS^ (1) ~ (3) ^MTt-fJ:^ 
MflH o iO«ii(ii2 5 tC^-TA-B-C-D-EOilt-eBItpllffl^^) 
£ Q ttz, atbliTia* (1' ) ~ (3' ) *mfz-f£ > >%®.&&mZmir2>^t-t)S£ 

(1) 0. l5Sa=S5. 0 

(2) 0. 2 5 ^ b ^ 5 . 0 

(3) 0. 5 a-0. 5^b 
(1 * ) 0. 1 ^ a ^ 3 . 0 
(2' ) 0. 2 5s=b^5. 0 
(3' ) 2 a-3^b 

[0 16 4] 

f!2v^^y-)A^(;Yb, Tb. S mRZ/N d ^£&&^<b;i#?£;ft&^ 
£ < t ia07C*^^ffT-cM^-%^L, ctiTta^: (4) RV* (5) ^^^1"^^ 

(4) 0 ^ c ^ 3 . 0 

(5) 0. 25^b + c^6. 0 
[0 16 5] 

tit* Ttuffiv^v^A^KL a. Ce, Pr. E uRZFMmfrb % ZWfrbmiKZ 

tiz>&% < t i> im<D7um^^wfx- c m^-%^L, c^Tie^ (4) rv (5) zmtz 

(4) 0 ^ c s£ 2 . 0 

(5) 0. 2 5^b + c^6. 0 
[0 16 6] 

& < £ 1^7C*^^-tf-ec JIT-%^L, La, Ce, Pr, E u RZFMmfr btn%> 

m*bm$mti&'j>%< t i> im<D7tm^^nx-d}w^%^L, c&^d&Tfa^ (4 

(4) 0 ^ c ^ 3 . 0 

(5) 0 ^ d 2 . 0 

(6) 0. l^b + c + d^6. 0 
[0 16 7] 

ttrte^^^v^ A^^A l „ Th, C a, S i> Mn> Z r, T i > H f , N 
b, Ag, Sr. Sc. BRXfCfrb%2>WfrbMtRZtiZ>'J?% < t i> 1 «<£>7G5if £^lt 

[0168] 
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o 

[0 16 9] 

±!Ev v >> A^ftatJfe *§jffl-^^ d J: o Tif- -7 7M®L<VWmy!J*ftZ>o - <£> 
flHBi2JBll!»fc3 0 0*CJBU:4 5 0'CJSlTO?SWE-CfflttiDX^J:*H'fbj«^*ff -5 

o zKD%JM ! ®J*ffl<tf£J&ir&KiUZ^ >F~)i<^ fr^mVMLMXmWZlJnx-Xk&^o 
BKb*5BffeK:, S^fcgitfe&nX^T^;* hJDX*JDx.T * Av>U 18 0W±4 
5 OWTOSI-ei 0#J£LL2 4CT*i©Wt««Lti^ 0 4fc, una 

[0 17 0] 

nmfl±10 0/,maT-e*4 o ifc, MfBffittiJDX^Ji. M g fcf±S7C*<Z>ft<g^ 
Mg Z nom Z n if ±«7Cf©Mi|S^Mg Z n fcf ±«l7C*0'fb'6**' 

e&&^ffi%#;6*£M#?$*L&/>:fc< t & l®!go^m%£;tLTv>-c&.&v> 0 ifc. ftr 
IBfflteiPX^fih c p-Mg^^rf^o UrBafflttJDXSrffofe^^SittJDXfttrov^Ttt 

[0171] 

±tmm<D^mi 3, i 4K«t*u;r, v^^^^a^o^l^^ mtfa&ss 
"[**«] 

[0172] 

nmWlXli, 9 7I^%Mg-lI?%Zn-2JI^%Y(037n^-7n'>^^ 
[0 17 3] 

*i^3Tii, 9 7H^%Mg-l]|?%Z n-2If %Ho03x|v^y^A^ 

**«4-Cli, 9 7g?%Mg-lJg^%Z n-2®?-%E r O 3 5n*v^*~>* A# 
[0 17 4] 

*M^I5-Cii, 9 6. 5I?%Mg-lI^%Zn-lJ|f%Y-l. SS^Dy© 
4 7G^v^^->^A^^?:ffiv^ 0 

5^M6T(i, 9 6. 5®?%Mg-liSP/oZ n- 1IE^-%Y- 1 . 5I^%Gd© 

miMM7Xl^ 9 6. 5If%Mg-lIf%Zn-lI^%Y-l. 5 2tm6 E r «5 
-2> o 
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[0 17 5] 

»8f(t 9 7. 5Jl^-%Mg- \W^%Z n-2I?%Y-0. 5M^-%La<D 
iWJ9Tit 9 7. 5l^%Mg-0. 5 11^% Z n - 1 . 5S^%Y-0. SJIi 1 

[0 17 6] 

mmmi O^ii. 9 6. 5lE^%Mg-im^%Zn-l. 5Jl ; f-%Y- lJm : f-%D y 

Hife^ll-Cti. 96. 5JK^%Mg- 1H?%Z n- 1 . 5liF%Y - lUf %G d 
<7> 4 ~> -y V>£ o 

HWJl2T*fi, 9 6. 5lI^%Mg- 1^%Z n- 1 . 5JI^%Y-l^%Er 

*M^0 1 3T?(i> 9 6I^%Mg- \W^%Z n-Zm^%Y(D3%^V^^^^^ 

[0 17 7] 

&MM 1 T'{±, 9 7Sf%Mg- 1H»^%Z n - 2JI^%L a O 3 TC^v y'* ~> >y 

Jfc8£0fl2T*ti\ 9 7l^%Mg- 1I?%Z n-2H^%Yb»37C^v^^y')A^ 
[0 17 8] 

Jt^J3-C{±. 9 7^%Mg- 1JET-%Z n-2I?%C e O 3 TG^v^*^ 

Jt^fl4 -e(±, 9 7JK : ?-%Mg- lll^Z n- 2^%P r©3%|v^y>)A^ 

ibicfO 5 T-{i, 9 7JEf%Mg-lI^%Z n - 2 JiU^N d <D 3 7C^^*~>? 

JtWJ6t?t±s 9 7Il^-%Mg- 1I^%Z n- 2 Sm©3%|v^^ v-y 

JtW7T-ii, 9 7H?%Mg-lIf%Z n-2^%Eu<7)37C^ny , ?A^ 

Jt»J8T?ii> 9 7H^%Mg-lI^%Z n- 2 H : f-% T m<75 3 TC^v i/ ^ 
flB <?> 0 

lfcfcM9T^±. 9 7MiF%Mg- lil^-%Z n - 2 M : f-% L u O 3 y** *st> ^ 

[0 17 9] 

LTii, 9 8E^%Mg- 21g^%Y<D27Gm^^^>">^^^fflv^ 0 
[0 18 0] 

2-f> Ar^#H^4'T^MI«ftf^j:o-C*»Jl~l 3, lfcWJl~9S.^## 
[0181] 

m i k«\ i s.^Jt^fl i , 2 -etL-ra^^ H H H M^¥*^^tLTv^ 0 m 2 
Kit, $mm2~ Av^&mk^iktfTFZtix^Zo Bm-wu nmw5-7 <7>m&m. 

5KI4, 158601 1 0-1 2<7)*S^&im^¥K/6 s ^$ttTV^ 0 I6Cii, Jfcffeffl 3 ~ 9 
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[0 18 2] 

HI 1 -HI 5 Izm-tZl K. Hifc«l~l 3 ^-7/^->^A^i:iiftMgiS^ 
B |»«?^tv^o £*U;:*j-L. Hl> 12 6X0*12 7 t'^J: 9 fc. &MM 1 ~ 9 
£ * tL-P*t o ^n->^A ft jg Wail # it co Jj| £ aa^JsR $ iit v > v » 

o 

[0 18 3] 

njfew i~i3 &tmt^j i ~ 9 ^fh^it(D^nn.^h^T(D^ tamm-zfitzo 

Mg-Z n-RE 3 5G**Hfrfr&*C»dU RE**Y, Dy, Ho, E r 
Jifl|jft*«^d5§fL*OJw*tt, RErt*La. Ce, Pr, Nd, Sm, Eu, Gd. Yb 
<Dm&l±&mMmmmj&it> t MfoZti'%^o GdJ±, La. Ce. Pr. Nd. Sm, Eu 
,.Yb ^LWl^otfi 19 . G d<^i»«] (ZnW T?ttftSJB*»lll3&tt 
^J&StL&v^*, SS»«»»ji*^-r*5c*'C*aY, Dy. Ho, E r t^SM 
iDT'{±2. 5IK^%^fcgJS$St«*i£^J5fc$*L* (#Ufc0!6. 1 1 #JS0 o 
Sfc, Yb> Tb> Sm, NdSVGdll, Mg-Zn-RE (RE=Y, Dy, Ho, 

Er) K^arta 5. ow^%&T%h, &mmmmmM<vMm*wiif%^o 

ttz. La, Ce. Pr, Eu&tfMmli, Mg-Zn-RE (RE = Y. Dy. Ho. 
Er) Kmui-^m^Kit, 5. OJSBftT^^ IJillillOllc«:filfi^o 
[0 18 4] 

&MM 1 ©«Ht*J-©Mi&&ti 10-30// mgjR-C* <9 . JfcMJ 2 0£Hg#<D&fiP H & 
#{±3 0- 1 0 0 ^ mS^T* «9 . %Mm 1 0»^#<^ H B H *3:#{i 2 0-60^ mt?<& «9 

[0 18 5] 

'mmm i . tmm 1 ^.o'Jtwj 2 ztirtLvmMtt*^? «t ml 

7t 0 JfcRfll 1 <9#|ii#<7) Vf y * - *3Ej£{i 7 5 H v T-ab "9 . Jfc«Mfl 2 <D»jt#cD If y * - 
xmm*6 9Hve*D, Hife«Il©»ii*i-Olfy*-^ajStt7 9HvT*^/:o 

[0 18 6] 

(EC AEJPX) 

iE^iMHOT^l, 2Ztl^fl<DmMttK4 0 0lC-eECAEiPX^ML7t 
o ECAESnX&Ji. tm^-*t>r***X1-*3t*tw^«KSft*|-fi#^lRl*9 0 
Sfoig$t^.7jft^v^, ^0«[«:4EIXrf8ia-Cffo7to £<£>|5gl£>tjpXi$jK« 
2 mm/f 
[0 18 7] 

(ECAEiDXfl-Otfy *-XflUEtUII) 

ECAEJnXfcifcLfcffcftfclfy *-^flWEtttlKJ: DSHEL/to 4 H<7)EC AE2JPX 
y * - ^lEKIi, Jfcttfll 1 OffclW 8 2 H v . ifc «Efffl 2 Ottfti* 7 6 H v , 
II«1©»9 6HVC&I9. ECAEtflXfl&Ofc&ttfcJfctfcLTl 0-2 0%<DW 
^(Dfal.iP&blXtZo 8 HOEC AEiDXfc LfcltfttJIi, 4 @OE C AEtnX* L/itt 

[0 18 8] 

(EC AEiPX#<£>^,P H &|&) 
E CAESnX^i&L7tt^ft-0|i^H^^S EM, X R D £ J: oTffofco ML 2 

tv^oi^l 3tjfc#iiojnx*j"T?tifimwttt»«i^^wf$tL*it!a:< N vhj-^ 

* fc * fi*o * $ *Sf»r v* S o tfqfcffi S tufco 80COECAE SnX * L fctt 

ftT'tt, 4 [BjOECAES^X^•L/ii^iftt^5i:^fc ^ ffl.m^^b{i^^^^o 
[0 18 9] 

( E C A E iflX^O? 1 3£ttt&) 
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TW^^tM* <^jlg5 X 1 0~ 4 /®O0ki*r~?T-otzo 4 0c7)ECAE2jdX£L*:1* 
#^I35#tt£ov>T{2, JtWJl> 2<^^-C(i2 0 OMP aJ^TO^JS^lt 2 ~3 
%(7)#y f L^$^v^cotcML. HMM 1 cof^^-eti 2 6 OMPa^Ic^i; 1 5%<D 
WTfZmL/Zo #i£#^#tt^0. 2%»*1 0 OMP a. #0*4% "Cafe 

[0 19 0] 

(ECAEilt*!) 

4 0©ECAEtaI*ifcL7i»#l-* 2 2 5t-efM#L, «#l#ra fc«fl£35'ft<OH& 
SrPatLfco HfcmotW-Ctt, 2 2 5 'CoayiQ.SSrifei-i t-em-Z&Z fcfcfiLLU 
B 1 3&fO* K&2> WmBtl it 3 0 OMP a £-C|nJ±-C§ -2. £ btffrfritzo 
[0191] 

*Jfc0Il<Z>*Hi*J-&3 7 5lC*-eEC AEOinXzU^^Tlf* (BP*>|SJfe0l 1 
4 0 0tt(i^< 3 7 5 *CT' 4 m<0 E C A E iNH*^ b ) , HiWlWEC 
AEtiaTtt<DfcikJ&ZHi3 0 OMP a fc 1 2 %<0#O f £^Lfc o f U, i«OECAEiP 
ItJ6Lfctt3H-K2 2 5 r^i^lfi J: *K 3l»t«ftCJ:*l*ttJtDiItt3 2 0 
MP a i-eiRl±-C§*it3&*lie$tLfco 
[0 19 2] 

1 3 OM^cOlfHJ L) 

mmm 1 3 mmmmmm^w-o 9 6 m^%m g - 1 z n - 3 m. 

?A^ti, £Sfc*v>T4 2 OMP a©9l5BI$ffc3ft«fc 2 %©#U ? £jF Lfco 
[0 19 3] 

(iii 13-34 jblvrmm ii~i3 <Dmm&&<Dnm L&<o&m 
m i ^^i-#m Lfiftxtfwm LjtT'#m u>nx*fTo fc„ £©#»m bsnx^w 

ff^^M^LTto #ffiL*f<affi$ fco^TfcSHJfel, 

fc 8 i*LP>©M^M*«rftl5.t>**2 i:/TLtv^ 0 
[0 19 4] 
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[0 19 6] 

^i3to f ^2»±, z n i Yoaani*«*a; * om g - z n - y i^UHMf m~ 

fiS5> SE2 iZTF-tWt&Likl |± % *y h^t^S-SEifcLT* 0> 1 GP a coffin ^6 0# 
[0 19 7] 

(^J&$l 3 5 -4 0 2fcO f Jt;tfc0I 14-18 Ofltite&Offffi U£o#t£) 

, *3»=7F-riafc«ftT9i5itufcKj: ^ o. 2%mti motmm) % gisRai*. #o r *« 

ffiSE4# 2004-3122729 


#M 2004-287912 


31/ 


10 19 8] 
[SE3] 



[0 19 9] 

ffifE#2 004-3122729 


mm 2004-287912 


^-v I 32/ 


%i<Q&%:*7FLX^&o (H. T) i^ltv^^tt, #tB LtJQlliffi' 5 0 0 

[0 2 0 0] 

(mmm 41,42 oii^^ff m 

3t4 ic^-rffl^^^r-r* 47g^^^^^v'>a^o^#^«l, -^g»ii#K* 
4 ^^-r^mLzaie^Wffi tit-cwmLjpx^^fo/io z.com&Lmji&vmtii'tf* 
. *4n^-r^mzaft-e?i3s^^i i? o. 2%»* dws&s) ^ ?\m&2, wtftm 

[0 2 0 1 ] 
[3fe4] 
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[0 2 0 2] 

Mg-Z n- Y -X&&&<DmT&tti, l^tOfffflLfi^ Lit 1 0, 

[0 2 0 3] 

4 3 - 5 8 <Dmik&&<Dmm Lfe<DSfr®i) 

[0 2 0 4] 
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[0 2 0 5] 

JE5«\ Z niY08ii#*4JMg-Z n-Y#^0«H!t#*«IlW-r* i k »c J: o 

L @<b L fcttfl-OMfc* »t S 3 ISitUKStra *tUfc©«l* *^Ltv^ c 
[0 2 0 6] 

*-f> ArJ{r^#HjR I t , 'C*JiI*#«fKJ:-oT5llfc«6 4 (Mg 96 . s-Zni-G 
d 2 5 ) OiHJft^'f h £f£®LU iW^f ^ 1 0 x 6 0 mmOftf- 
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^2oot, 3 0 0*0. 5 o cc-e-tt-rtLo^K-e^sL^^^Miim^s em 
&mm=?M9m) ^x^xn^tz 0 ztit><Dm£k&M<ow-m*mi 2~ni sK^-n m 

1 2(4, ttfeaSr^fo-CV^v^jt^ofeSaaSr^^ll-eJbSo HI 3 {4, 

2 0 Or^rajS-e^SLTt^lclS^M^^-r^mtr^^o HI 1 4 (4. »jt#fc3 0 0 

x;<Dumr~mMmLtzmzi!ggkM*7*-f^M:X'$>z>o mi 5(4. »&#£5 o ot^s. 

[0 2 0 7] 

fc#U 01 3-12 1 5('^-r<Mt^ ^3S1-^ii:(Cj:oTS^»iM#dtffi^^ 
[0 2 0 8] 

Ar ^#fa^*t?^^^(C«toT|li&M6 9 (Mg 97 . s-Zno. 5 
- G d 2 ) . 62 (Mg9 7 -Zni-Gd 2 ). %1fcW 6 3 (M g 9 6 . 75- 

Zni-Gd2. 25), MMffl 64 (Mg 96 . 5 -Zni -Gd 2 . 5) iDii&J&O-f 
y=fy h^SU JLC^M > rfy h^£> j5 1 0 X 6 0mm^ra>)Wto Ztib<D® 
<9 ft L 7 7 3 KOffijR-caM&SLfco £*l&<3«j|MRJfc£ S EMCi oTff o 
£ 0 Z.fih<D&&fflk<DW.X*&l 6-01 9fcjjr#- 0 
[0 2 0 9] 

hi 6 (a) (4, $mw6 Q<nm&wft<o^y* s s^&&&<o&&i^*7&-tw-n-e$> 
^ ii 6 (b) \±$mms 9wm&m&<v^y*i'*&&&o&&®.m*f£i-^m'?$> 

5.017 (a) (4. $mffl6 2 ©Mlf^v^^ y^A^^ B B H »^f t?It- 
017 (b) (i|lii6 2©i»(7)v^^y'!7A^ig H H B Il$:ftfXT' 

hi 8 (a) (4, nmw6 3ommmm<n^'r*i/v&&&o&&m&*7FirWM 

T?&<9. HI1 8 (b) (4HM^1I6 3 ©iMSf ©v^^y^A^^at^^t?* 
T^So Ell 9 (a) (4, *MM6 4 c0MSffr^-7^^v^A^C0M H H H mi^^^-r^ 
J*T*lK 019 (b) (4HSSM6 4 ©iftl^OT/^y f A#4©»ia«*^t? 

c 4 y) , ftjramflHMi * ^1-* c t tfx isit $ tut o 

[0 2 10] 

5 0 0 "CoaiS-e^aLfcft^friBIUfeffil 62, 63. 64. 69 

3 5 0r^zaS, WffiJfc 1 OTfffflLJjnXSrJfebfeo ^jffflLWSil^SEMC 
XoXffoJzo Z.tlh<D&M,ffi.1&<D^M*m2 0~2 3 ^i"o 1112 0(4, $1^16 2(7) 
ISBlilWSEMfl-C^^o HI 2 1(4. Hjfe^J6 3W H iI©SEM?It*^o HI 

2 2 (4, mmm 6 4 oitfi&fKo s em?*t?*4. hi 2 3 (4. n»j 6 9 o&ji&iRo 

[0 2 11] 

B2 0-2 3 bZ7Fi-± 9 K. «>aiLJnX»Ov^'>^A#^^^»t4ftSJD3«»#ii 
[0 2 12] 

02 6 KTF-fX 0 IZ-??* v«y A^iMg 3 Zn 3 Gd2 M»S:tLTV»4 

4fc, 1212 7 K^-T J: 9 K. ^^^yyA^Wh c plIvnyfAH^ ffltt 
JWXS:ifeLfc«e*Ov^^->^A^pfiOh c p#^v^*v?Affi(cJfc^Tm H B H ^& 

Hi«© , 7^^->>>A^08fiiSS!J , l 0 0nmm±l OO^mftraSi 
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[0 2 13] 

(«lit#*ll(k*!!lIUfc|feW«imL#W««ftfl*tt) 
A r #X#H*t+^M&»#fcJ:oTSe6 fcjj%-**Jfc01 5 9-7 2t*lWW© 
>-a*y h fctfsttL, iO'f ^=fy #10X6 0 mmO^^ •? ffi-fo ^<^^0 

ffiL*:#H£*t£ 773K (500 ID) O^-C 1 OP^MiffiU -ft* 6 2 3 K©M 

[0 2 14] 
[*6 1 



(at. %) 

(MPa) 

(MPa) 

(%) 


MgggZnxGdj 

329 

332 

3.9 


Mg 97 . 5 Zn 1 Gd 1 5 

301 

334 

10.6 

H«ij61 

Mg98.25ZniGdx.75 

332 

355 

7.5 

HJ601I62 

Mg 97 Zn 1 Gd 2 

369 

405 

9.4 

HJS01I63 

Mg 9 6. 75Zn!Gd 24 25 

329 

379 

7.3 

HJS#!l64 

Mgge. 5Zn L Gd 2 . 5 

351 

391 

7.2 

mmm65 

Mg 96 Zn 1 Gd 3 

368 

411 

6.5 


Mg 95 . 5 Zn 1 Gd 3< 5 

375 

406 

6.4 


Mg 95 Zn l Gd 4 

382 

397 

3.9 


Mg 94 . 5 Zn 1 Gd 4< 5 

356 

409 

3.5 


Mg 97 , 5 Zn 0 , 5 Gd 2 

309 

353 

7.9 


Mg 9 e. 5Zn h 5 Gd 2 

306 

340 

9.4 


Mg 96 Zn 2 Gd 2 

283 

319 

14 

MMffl72 

Mg95. s z n 2 . s G ^2 

269 

300 

13.3 


Jfttifflft : 623 K 

ftmtt ' 10 


[0 2 15] 

*5fc$l5 9, 62. 65. 67, 6 9RV7 1 ^tl^iL^m 4 7 3 K© 

7 C^Ltv^o 
[0 2 16] 
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(at. %) 

(MPa) 

(MPa) 

W 


MgggZnxGdi 

243 

258 

13 


Mg 9 7ZnjGd 2 

297 

337 

12.7 

mmmes 

Mg9 6 ZnxGd 3 

323 

370 

9.4 


Mg 95 Zn 1 Gd 4 

324 

357 

17.2 


Mg 97t s Zh 0 _ 5 Gd 2 

278 

320 

4.4 


Mg 96 Zn 2 Gd 2 

241 

286 

8.2 


wmm& ■ 623 k 

ftmvc : 10 

^mpmum. • 473 k 


[0 2 17] 

ttz* A r #*#B^*-C^«i#$M- iot|8 t'^-rJt^M 1 9 <£>|ij£?M > ^ 
hfc^U rco-f V=fy h^?> <f> 1 0 X 6 0mm<Dl&mz.® ) 0 foS-o £ <D-g3 1? m L£» 

[0 2 18] 
[«8] 



(at. %) 

(MPa) 

(MPa) 

(» 

ifctfctffl 19 

Mg 97 Zn 1 Gd 2 

288 

323 

7.7 


ttttiilA : 623 K 
Jffctift : 10 


[0 2 19] 

JfcjgcMl 9i:HIW6 2 ti IWJ A^-e^>^>^\ »ji^K:ik&S*ff 
*3"f^#ffiLUPX«:ffo?tJfc««l 9T*li, Htffc3l*J&*2 8 8 MP a, *^»ft*»3 2 3 
MPa, #W7. 7%f*40KWU »3t&K:**&3$:fTofc&fcaf ffi Li[]X£firo 
/:W6 2Tli, &£0t3&ffiri*3 6 9 MP a, *^jS^ ? 4 0 5 MP a > ff£W9. 4% 

2 5%±#U #W2 2%±^t*ut*qfcB$*Lfc. ftot, 

^fflx kjb ffl $ * * £ k «t *> , rta*«*s»ti: >r * -> a *f^«-r s - 1 § 

[0 2 2 0] 

ffc, iWlftXttJBiaLfc*«JIH*«*iS*KI±9>^Att**»*4fLrv»*o 
[0 2 2 1 ] 
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[0 2 2 2] 

<9 . *<0&JR*fcafi£Aim'fb$-*S - fc^ti & C * 

[0 2 2 3] 

l6i:^tJ:M^ H»J5 9- 7 0©Mg-Zn-GdMtli, it WM 1 9 

WiLtf2 9 OMP aJBLt*r*T*-*fc#fc. #W3%Ja±t*o^:, ttz, 

&7 izm-rm&m-eit, 473 K©sjit'(Dii^s^2 0 omp &s^±^mLx^tz 0 
$£^>x, mmms 9-70 te±frKmm^mi-&^^*i~&z^nmmz$$z-x^z> t 

[0 2 2 4] 

iftSISSBttvn^f A-g^li, Zn*aIf%ttU G d * b U « 
Wg*^D, atbtiTIB^: (1) ~ (3) £it£1- 0 Sfc, i $?t Lv>-v^* 
>">A^«, (1' ) ~ (3' ) frJUfc-To 

(1) 0. 2 ^ a =£ 5 . 0 

(2) 0. 5^b^5. 0 

(3) 0. 5 a-0. 5 ^ b 
(1* ) 0. 2s£a=£3. 0 
(2' ) 0. 5 ^ b ^ 5 . 0 
(3' ) 2 a-3^b 

[0 2 2 5] 

$tz, Mie*5^^^tt^^^v^A^CYb, Tb, SmRXFN dfrtbtk&mfrh 

«r$*l*^&< 1 *> in<07tmz&flr-ccm : F%ttmtxis&<, cwtia^: (4) 

RXf (5) SrUfc-rtfcs&naF* Uv>„ 

(4) 0 c ^ 3 . 0 

(5) 0. 5sSb + c^6. 0 

[0 2 2 6] 

»*fea*?s*L*^*< it im<D7um^^nxcm^-%^m^^rxi>0,<, cttTias; 

(4) RZf (5) *i^tit«U> 0 

(4) 0 ^ c ^ 2 . 0 

(5) 0. 5^b + c^6. 0 

[0 2 2 7] 

frie^^KiS^tt^^^v^A^^Yb. Tb, SmOTd^f.4»f) 
SIK£*L£4?&< fcfc lS^TcSRSr-frW-CclR^^*^ La, Ce, Pr. Eu£ 

<, cX^dJiTIBsS: (4) ~ (6) S-Ifct:i«Lv> 0 

(4) 0^c=£3. 0 

(5) 0^d^2. 0 

(6) 0. 5^b + c + d^6. 0 
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[0 2 2 8] 

ttz, mUHS^mm^^^^^^^A K Th, Ca, Si,Mn, Zr, T 
i, Hf, Nb, Ag> Sr. Sc. BRVCfrb%&&frbmiR2ti2>&% < t & 1 ® 

[0 2 2 9 ] 

M g96 . 5 -zni-Gd 2 . 5 miktt mmm 6 4) £ 5 o o roxaET^^aL 

Tt^tr, KffB»at#^ 3 5 0V<DUm, tfffiifcl 0. #tilM2. 5mm/#-C*ttpai L2JD 
[0 2 3 0] 

[0 2 3 1 3 

Mg 9 e - Z n 2 -Y2 #jf# (^IW2 1) £3 5 OT^i^S. #mifc 1 0, #tBj£ 
*JS2. 5mm/#T'flmbijnX^ifeb/io i©ffffiLMiif*SEM) KioTtr 

ofco d^#mut^*t^a^<5o^K^iii2 8 ^^-To 

[0 2 3 2] 

112 8 K^-fJ; 9 K> ^mLSPl^O'v^^v"^ A^-^^*3V^T{±. ft#.<^JK-trftlUW 
«J1 fit <£> tiiMiLtv^ M^HH £ tt tz o . 

[0 2 3 3] 

[0 2 3 4] 

[Hi] mMMi, itmffliRmmm2^nrtL<Dmmt<v&M i m.m.*7FirifMTz 

m 2 ] $mm 2-4 zti^ti<Dm&tt<D&&mm*JF-twM-iz&z> 0 
im 3 ] $mm 5-7 -etL-rtL^at#^^ H H H ffim*^i-¥*-e*^o 
[Hi 4] Hife^I8^.o f 9^n-etto^#^^ H H H/ M*^i-¥*-e^^o 
[ms] fdfctffli o-i 2 ^^-etL«o#it#<7)^H B HM*^i-^*'e^^o 
[HI6 ] ifciR$)3 - 9 -e-tL^tt(7)^m#oiSB H H a^^^i-^*'e*^.o 
[0 7] iti^iM^^tt^/Tt^t^^o 

[H8] *#PJ5£>Hi&tf>Mi l ^i^v^^i/^A^^a^a^^i-HI-e^^o 

[mi o] mmi z<Dmm.u<^^mM.^^-fw-nx^^ 0 
[mil] »2 9oiMwi H ^»^^t?xt^^o 

[mi 2] M^ffoTV>4V^MW^ B H aW^^t?It*^o 

[mi 3] il?t*f^ 2 0 0 t?)SM|iIL/:ttfe H B H »^St?*t*^o 

[mi 4] »3t*t*3 o ox:<D^mxm®mLtzmzifeMiM*^i~^M:~e$>2>o 
[si 5] »^#^5 o ox;<Dumx$&MmLtzm-fa£km.m*^ir^mx&&o 

[mi 6] (a) ti> ^IW6 goi&si^^^^v^A^^K^t? 

[mi 7] (a) Ji, 11^6 2<^«afJ^v^^v^A^<D^^,M?r^-r¥ 
Jt-e&frK (b) ti, »^J6 2^«Sf^^^^^'>A^^^ H B H m^^^1-¥ 
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[|18] (a) fi, Mti&m6 3<D&MWfo<n^r**st7 

[HI 9] (a) tlx #^5t#!)6 4^^Sltr^^^^~>^A^O^H B H M4-^i-¥ 

*-c**k (b) it, mmm6 4<D^Mm^<D^^^^^^^om^mM^^^ 
[12 o] mmm e 2 s e m«-c£ « 0 

[H 2 1 ] ftjftfll 6 3 o&Mffto S E M o 

[12 2] Hife#S6 4©g B H B »SEMIMJo 
[023] 6 9 Ott AftittO S E M«-C& & 0 

[19 2 4] 3 KJ:a^*^A^O&j£i&B£^i-|g|"Cfc 

& o 

[B2 5] *5&m<D$m<?>ffiBkl 4 Ci^V^^y^A 1 

& o 

[H2 6] Mg-Z n-G d^»jt#m L#<7>X^[S$^* - > £^1"llT*&£o 
[[2I27]Mg96. 5 -Zni-Gd 2 . 5 §#ii*t (HJfcfll 6 4 ) 8WGsS&0# 

[028.] Mg9 6 -Zn 2 - Y 2 ftjfttt (*Jfcfll 2 1 ) ffi L*f©iBfi8Ullft*:^ 
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